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BACKGROUND OF THF INVENTION 

This invention relates to a mine support suitable for use in an underground 
excavation to provide support between a footwall and an opposed hanging 
wall. 

5 Large excavations of the types encountered, for example, in coal mines 

wherein coal seams are removed using mechanised methods such as 
continuous coal miners, require substantial supports. These supports may for 
example be constructed by stacking a large quantity of wooden or concrete 
slabs one over the other to form a pack. Although this approach can work it is 
1 0 tedious and expensive. For example if the excavation height is in excess of, 
say, 3m a large number of slabs must be stacked on one another to obtain the 
required height and, moreover, the cross sectional area of the stack must be 
sufficiently large to ensure that the height to area ratio of the stack is 
acceptable and stable under the operating conditions. 

15 In an alternative approach to the problem it is known to make use of a tubular 

column which is completely filled with a yieldable material. The column is 
placed in position, in the excavation, using a suitable machine. This approach 
substantially reduces the amount of time needed to provide a support. On the 
other hand the characteristics of the yieldable material are such that, again, 

20 the cross sectional area of the support must be significant in order to achieve 
an acceptable height to cross sectional area ratio for the column. For example 
with a column height of the order of 3,5m a column diameter of about 900mm 

P.19731/|es 



Page 3 

is required. Thus it is necessary to take careful consideration of the size of 
the column and its cost before making a decision to use a column of this type. 

SUMMARY OF INVENTION 

The invention provides a mine support which includes a deformable tubular 
sleeve, a first material with a first strength characteristic inside, and filling, a 
first portion of the sleeve, and a second material with a second strength 
characteristic which differs from the first strength characteristic inside, and 
filling, a second portion of the sleeve. 

The first portion may be adjacent the second portion. The length of the first 
portion, in an axial direction of the sleeve, may be greater than the length of 
the second portion in the axial direction of the sleeve. 

The length of the first portion may vary according to requirement and may be . 
as high as 90% of the axial length of the sleeve. Similarly the length of the 
second portion may vary according to requirement and may be up to 30% of 
the axial length of the sleeve and as low as 10%. 

The first material may comprise a lightweight cementitious mixture, for 
example foamed or aerated concrete. 

The second material may comprise a lightweight cementitious mixture, for 
example a foamed or aerated concrete. 
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The first material may be stronger than the second material ie. it may have a 
higher hardness. The density of the first material may be in excess of 
900kg/m 3 and typically lies in the range of from 1000 to 1 100kg/m 3 . 

The density of the second material may be less than 1000kg/m 3 and typically 
lies in the range of from 800 to 900kg/m 3 . 

It is to be understood that these densities values are given only by way of 
example and can be varied according to requirement to produce different yield 
characteristics. 

The tubular sleeve may comprise any suitable material and preferably is 
made from a ductile metal. 

In a different form of the invention the sleeve is made from a frangible material 
such as plastic, fibre, reinforced concrete, resin impregnated paper, or the 
like. 

The sleeve may have a length of up to 3,6m and the diameter of the sleeve 
may be of the order of 450mm. 

BRIEF DESC RIPTION OF THE DRAWING 

The invention is further described by way of example with reference to the 
accompanying drawing which illustrates from the side and in cross section a 
mine support according to the invention. 
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DESCRIPTION OF PREFERRED EMBODIMENT 

The accompanying drawing illustrates a mine support 10 positioned in an 
underground excavation 12, extending between a footwall 14 and an opposed 
hanging wall 16 of the excavation. 

The height 18 of the excavation may be substantial and normally is of the 
order of from 3 to 5,5m. 

The support 10 includes a tubular sleeve 22 which may be made from ductile 
metal like mild steel, reinforced concrete, plastic, resin impregnated paper etc. 
The tubular sleeve is circular and has a diameter 24, which varies according 
to requirement, but which typically is of the order of 450mm. On surface the 
sleeve is filled with a first cementitious mixture 28 which extends from one 
end of the sleeve over a first portion 30 of the length of the sleeve. The 
mixture 28 is a lightweight cementitious mixture made from aerated concrete 
and has a density in the range of 1000 to 1 1 00kg/m 3 . 

Once the mixture 28 has set the remainder of the sleeve is filled with a 
second lightweight foamed cementitious mixture 32 which has a density in the 
range of from 600 to 900kg/m 3 . The mixture 32 contacts an inner surface 34 
of the mixture 28 and, as stated, extends over the remainder of the length of 
the sleeve, designated 36, to the respective end of the sleeve. 

The support is fabricated on surface under factory conditions and is then 
transported to an underground location using mechanised means. If the 
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sleeve is too long for the particular excavation in which it is to be used then it 
is reduced in size by cutting a section of the sleeve off. This reduces the 
length of the support. 

The support is transported to the site of use and then erected in a vertical 
position using a device such as a modified fork lifter. The accompanying 
drawing illustrates that an upper end 40 of the support is spaced slightly from 
an opposed surface of the hanging wall 16. A prestressing bag or device 42 
of a kind which is known in the art is then positioned in the gap between the 
end 40 and the hanging wall 16 and is actuated to place the support under 
axially directed loading. This aspect is known in the art and therefore is not 
further described herein. 

When closure of the hanging wall towards the footwall takes place the 
material 32, which is not as strong as the material 28, starts yielding. The 
material 28 does not yield, at least initially. As the material 32 yields the 
corresponding portion of the sleeve 22 is deformed substantially. When the 
material 32 has yielded to the maximum extent a substantial increase of the 
force which is exerted by the closure event must occur before the material 28 
will yield. 

The support of the invention is based on the principle that the material 28, 
which is stronger than the material 32, extends over a greater portion of the 
length of the support and consequently imparts significant strength and rigidity 
to the support. This enables the cross sectional area of the support to be 
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reduced. On the other hand in order to allow for the support to yield, under 
load, the material 32 is made weaker than the material 28. The length 36 is 
significantly less than the length 30 and the provision of the weaker material 
32 does not materially effect the stiffness of the support. As the support is not 
normally required to yield over its full length, for this would mean, that the 
excavation in which it is used has become completely closed, a decision is 
taken on the degree of yielding which is required and the length 36 of the 
material 32 is established in accordance with this decision. 

It follows that the overall dimensions of the support of the invention can be 
reduced significantly compared to the case in which a tubular support is 
formed from a sleeve filled with only one type of material. 

It is apparent that it is possible to extend the principles which have been 
described by including a third material inside the sleeve. It is also possible to 
position the material 28 between material 32 which is positioned at one end of 
the sleeve and similar material 32 positioned at an opposing end of the 
sleeve. In other words each end of the sleeve would therefore yield when 
subjected to axial loading. 

The material 32 is preferably aerated concrete. It is possible though to 
weaken a suitable concrete mix in other ways for example by forming voids or 
holes in the concrete which, when axially loaded, promote yielding in a 
controlled manner. 
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